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The rise of some big developing countries is changing the global distribution of economic power between the developed countries and developing countries. This increases global demand for oil and raw materials, pushes up their prices and makes these countries important contributors to global greenhouse gas (GHG) emission increases. During the international climate negotiations for a new global climate agreement, whether to keep the original country classification and obligation differentiation, or request that major developing countries commit to binding mitigation targets, has been a much debated issue and a key reason behind the blockade of international climate negotiations.
Although there are different definitions for emerging economies and major emitters, the BASIC countries (Brazil, China, India, and South Africa) have been a major interest group representing the positions and interests of big developing countries in the international climate negotiations during the last few years. These big developing countries first consolidated their negotiation positions in the climate negotiations in Copenhagen in 2009 and were noted as major forces shaping the Copenhagen Accords. These four countries continued their collaboration and regularly hold highlevel meetings to coordinate their climate negotiation positions and strategies.
This article will first give a brief introduction to the BASIC countries and the rise of developing countries. Then it will examine the national divisions in climate change mitigation and adaptation obligations under the UNFCCC and the Kyoto Protocol. The next section will discuss the rise of major developing countries from the context of sustainable development and highlight contributions of rapid growth in developing countries in achieving a more equitable world and the realization of the Millennium Development Goals. The penultimate section will highlight the energy and material needs for developing countries to catch-up with their developed counterparts, and the implications for a fair and more effective global climate governance system. Finally, the article will be summarized and some conclusions drawn.
BASIC countries and the rise of developing countries
The debut of the BASIC countries as a major force in international climate negotiations took place in 2009 during the negotiations of the Copenhagen Accord and since then, the BASIC countries have had 19 ministerial meetings on climate change by the end of 2014.
The BASIC countries in climate negotiations
The Kyoto Protocol only stipulates GHG emission reduction targets for developed countries for the first commitment period, 2008 to 2012. In the Kyoto Protocol, countries agreed that the negotiations for a subsequent commitment period should start at least seven years before the end of the first commitment period. showing new evidence that climate change is caused by human activities and is taking place faster than expected, and that the loss and damage of delayed action would be bigger than previously estimated. Both reports concluded that it is much cheaper to take action to reduce climate change as opposed to taking no mitigation action, and calls for early and more effective mitigation and adaptation actions worldwide. In 2007, international negotiations for a new agreement also started among the Parties of the UNFCCC, and from 2007 to 2012 international climate negotiations took place under dual tracks: the UNFCCC and the Kyoto Protocol.
However, contentious issues remain around which countries should reduce GHG emissions, and who should pay for the mitigation costs, as well as how to cover the economic and human life losses due to climate change in poor countries. These poorer countries, with their low per capita GHG emissions and large number of poor people, are least responsible for climate change but are most vulnerable to climate change impacts. As a result, one issue is how to compensate these countries for the losses they suffer due to climate change and how to help them adapt to climate change, so as to avoid or reduce losses due to climate change impacts.
In December 2009, with wide expectations of reaching a new climate treaty, over 200 national leaders landed in Copenhagen, Denmark, during the last few days of the two-week international climate negotiation. Seeing the high risk of failing to reach an international agreement, Barak Obama, the US president, called for a closed door meeting with the leaders of Brazil, South Africa, India, and China (the BASIC countries) to broker a deal. The Copenhagen Accord was the result of closed-door negotiation and drafted by national leaders from 25 countries, including the United States, United Kingdom, Sweden, Spain, Saudi Arabia, Russia, Norway, Mexico, the Maldives, Lesotho, South Africa, Bangladesh, Algeria, Denmark, Germany, France, India, Ethiopia, Colombia, Korea, China, and Brazil (Dimitrov 2010) . This is a deviation from the UN-led climate negotiation process of building on consensus of all participating countries. Econ Pöyry described this as "The US and BASIC redefines the UNFCCC game" in a research report written for the Norwegian government (Pöyry 2010, p.6 ).
Instead of setting binding targets only for developed countries, the Copenhagen Accord was based on the voluntary pledges of all countries, i.e. each country came up with its own targets for GHG emission reduction targets and measures. In return, developed countries together would provide additional climate change funding of 30 billion USD of quick kick-off funding for 2010-2012. It was also agreed that the size of international funding, including both private and public sources, should increase to 100 billion USD per year by 2020.
About the BASIC countries
The term "BASIC countries" was first introduced in a 30-month project "Linking national and international climate policy: capacity building for challenges ahead for Brazil, China, India and South Africa" during 2005 -2007 .This project was funded by the EU and the UK government and its overall objective was to link national and international climate policy by enhancing and strengthening institutional capacity on climate change in the BASIC countries.
Among the BASIC countries, the Chinese economy has been growing fast in the last twenty years, followed by India. The average annual economic growth rates of Brazil and South Africa are about average for developing countries, but less than half of the levels of India and China. It is not only these countries' economic rise that has drawn the attention of industrialised countries. All four BASIC countries have substantial and fast-growing GHG emissions, and in absolute terms (total tonnes per year), China is now the world's largest GHG emitter. In 2005, the four BASIC countries collectively accounted for nearly 60 per cent of the total annual GHG emissions from developing (non-Annex I) countries and almost 29 per cent of total global emissions -of which China alone produced almost 17 per cent. 
The GHG emission profiles of the BASIC countries GHG emission data availability
The Kyoto Protocol covers six kinds of GHGs. Under the UNFCCC, Annex I countries are required to submit a national inventory about GHG emissions each year. However, the frequency of the submission of GHG emission data from developing countries is much lower. As of 2013, most developing countries have only submitted two National Communications, the initial communications contain countries' emission data in 1994, and the second national communications have been submitted more recently, and the GHG data in them are for the year 2000.
Among the six GHGs covered under the Kyoto Protocol, the data of carbon dioxide (CO 2 ) from energy consumption is more readily available, while the data about Land Use and Land Use Change (LULUCF) is generally less accurate. The International Energy Agency (IEA) systematically collects and releases data about countries' CO 2 emissions from fuel combustion, but it does not provide data about CO 2 emissions from other sources and the emissions of other GHGs. British Petroleum also updates and releases data about countries' energy production and consumption, as well as CO 2 emissions, through its World Statistical Review on Energy. Table 2 gives a quick overview of the GHG emissions of the BASIC countries and their trends. 
China's GHG emission profile
With rapid economic growth since 1978, China's GHG emissions have also been growing much faster than the other three BASIC countries. Moreover, the majority of China's GHG emissions are CO 2 emissions. However, since 1990, the emissions of chemical GHG gases, hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SF 6 ) (also known as F-Gases), have increased enormously, reflecting the rapid expansion of China's chemical industry. Compared to CO 2 , methane (CH 4 ) and nitrous oxide (N 2 O), F-Gases are the most potent GHGs because of their large heattrapping capacity and, in the cases of SF 6 and the PFCs, their extremely long atmospheric lifetimes. Mitigating emissions of F-Gases can be relatively inexpensive compared with mitigating CO 2 emissions. China has implemented several Clean Development Mechanism Projects for the emission reduction of chemical GHGs.
Generally, China's high energy demand has been increasing rapidly and the main drivers behind its GHG emissions are economic growth, population increase, and its industry-dominated economic structure. The energy demand is mainly met by fossil fuel, especially coal and since 1978 coal has constantly contributed over two-thirds of China's primary energy consumption and about 80% of its electricity generation is based on coal (CNSB 2012).
China has also implemented some big afforestation and reforestation programmes and projects, with the result that its forest area expanded 525,000 square kilometers from 1990 to 2011, representing a 33% increase (World Bank 2014). The carbon removal by the forestry sector offsets some of the GHG emissions from other sectors.
India's GHG emission profile
India started its market deregulation in the 1990s, which ushered in a period of rapid economic growth, and which has been accompanied by fast growth in energy consumption and GHG emissions (see Table 2 ).
India's GHG emissions mainly consist of CO 2 , CH 4 and N 2 O. The main sources of GHG emissions in India are energy use, industry, and agriculture. Energy is a main issue as India relies on coal as the most important energy source -the country has relatively small oil and natural gas reserves, but sufficient coal. Agriculture, especially livestock, is the main source of CH 4 emissions. Land use serves as a net carbon sink in India, in contrast to many developing countries where deforestation is a major source of emissions.
With their huge population, rapid economic growth, coal dominated energy structure, and high dependence on oil imports, China and India are a major concern to Western countries and to the projection of future world energy demand, oil markets, and GHG emission reduction. 
South Africa's GHG emission profile
South Africa had a population of only 50 million people in 2010 so its population is much smaller than other BASIC countries. Its GDP is not among the highest 20 in the world and its CO 2 emissions ranked 18 th largest in 2010 (see Table 4 ). Unlike China and India, the growth speed of its GHG emissions since 1990 has been moderate. However, its per capita GHG emissions are by far the highest among African countries and also high by world standards. Owing to its abundant reserves of coal, its economy has attracted an array of large, energy-intensive industries. Around 40% of available electricity is consumed by energy intensive (and politically influential) users in the mining and industry sectors (Hallding et al. 2011 ).
Brazil's GHG emission profile
Compared with the other three BASIC Countries, Brazil has a very different GHG emission profile. As indicated in Table 2 , Brazil's combined CH 4 and N 2 O emissions were much greater than its CO 2 emissions. As Table 3 shows, 44.6% of Brazil's CO 2 emissions came from its transport sector in 2011, much higher than the proportions in the three other BASIC countries. The country's electricity generation is mainly from hydro, and in 2011 hydro contributed 81% of the total electricity generation in Brazil (World Bank 2014). Brazil is a leading country in the production, export, and use of biofuel, especially bioethanol, for transportation fuel. Therefore, energy accounts for a much smaller share of the country's total GHG emissions. Instead, deforestation is the most important source of GHG emissions from Brazil. From 1990 to 2011, Brazil's forest area shrank by 575,000 square kilometers, representing an average annual deforestation of about 0.5% and accounting for 40% of the deforestation worldwide over the same period (World Bank 2014). The country's GHG emission change has been relatively moderate by world standard.
Other major economies and major GHG emitters among developing countries
In international debate and studies of climate change negotiations, a lot of attention has been focused on the big countries and countries with big GHG emissions. When looking for strategies for climate change mitigation, one of the most debated topics is the rapid increase in some fast growing developing countries. In fact, the BASIC countries are not the only big economies or GHG emitters among the developing countries. As Table 4 shows, among the 20 biggest economies and CO 2 emitters, there are both a number of developing countries as well as developed countries. China, India, and Brazil are big developing economies but apart from them, Korea, Indonesia, Turkey, Myanmar, Iran, and Chinese Taipei are also among the top 20 economies. Among the 20 big CO 2 emitters, in addition to the BASIC countries, Korea, Iran, Saudi Arabia, Mexico, Indonesia, and Chinese Taipei are also on the list. Of course, big countries can also be defined in terms of population size or land area, but the most widely used parameters in climate negotiations are economy size and GHG emissions. Moreover, even among the non-Annex I countries, quite a few have achieved remarkable economic growth from 1990 to 2010. The number of countries with rapid CO 2 emission growth is even bigger. Table 5 above shows a list of developing countries that have seen higher than average GDP growth and CO 2 emission growth among non-Annex I countries, and much higher than the world average growth rates.
As countries can be grouped using different indicators, different list are available about who are the emerging economies, the newly industrialised economies, the major economies, or the major emitters. For example, among the Group of Twenty (G20) countries, the developing country members include the BASIC countries, and Saudi Arabia, Turkey, Argentina, Mexico, Indonesia, South Korea (see G20 Research Group 2010). The Major Economies Forum on Energy and Climate (MEF) was launched on March 28, 2009. It is a US-led initiative to facilitate dialogue among major developed and developing economies, help generate the political leadership necessary to achieve a successful outcome at the annual UN climate negotiations, and advance the exploration of concrete initiatives and joint ventures that increase the supply of clean energy while cutting GHG emissions. Out of the 17 major economies participating in the MEF, the developing countries include Brazil, China, India, Indonesia, Korea, Mexico, and South Africa.
Financial institutions, consulting companies and researchers and experts also have their own list of emerging economies and newly industrialised countries. For example, the Financial Times divides the emerging economies in two groups in its Financial Times Stock Exchange Index (see Table 6 below). The rise of developing countries is a phenomenon with great influence on the world's development and environment and attracts attention from many sources. The UNDP focused its recent major publication, the Human Development Report, on the rise of developing countries (UNDP 2013).
Country division and responsibility differentiation under the UNFCCC and the Kyoto Protocol

Country classification and responsibility differentiation under the UNFCCC
The international cooperation and negotiation on climate change started with the United Nations Framework Convention for Climate Change (UNFCCC), which was negotiated during the 1992 Rio World Environment Summit and agreed in 1994. This is the first and also to date most important document on international climate change mitigation. The ultimate objective of the UNFCCC is the "stabilization of greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous anthropogenic interference with the climate system". To achieve this objective, it established five principles: 1) common but differentiated responsibilities and respective capabilities; 2) full consideration of the specific needs and special circumstances of developing country Parties; 3) a precautious approach to climate change; 4) sustainable development; and 5) open economy.
The UNFCCC classified countries into two groups, Annex I countries and non-Annex I countries. The UNFCCC followed the country classification during the Cold War: basically the OECD countries, which were also referred to as the First World during the Cold War, and the Second World, the economies in transition. The UNFCCC, based on the principle of common but differentiated responsibilities and respective capabilities, stipulates different responsibilities and obligations for Annex II countries, Annex I countries, as well as non-Annex I countries (see Table 7 ). The 195 countries that have ratified the Convention are called Parties to the Convention. 
Country responsibility differentiation under the Kyoto Protocol
The Kyoto Protocol to the UNFCCC, which was reached in 1997, was a further elaboration of the UNFCCC. It further required countries listed in its Annex B (mainly developed countries and economies in transition) to take on binding targets for GHG emissions reduction which stipulated the targets for Annex I countries of the UNFCCC. In Annex B of the Kyoto Protocol, GHG emission targets were agreed for the Annex I countries during the first commitment period (2008-2012) (see Table 8 ).
The targets have been set against the base year emissions, which in most cases is 1990. In terms of GHG mitigation, the Kyoto Protocol does not request binding commitments from developing countries. Instead, the Clean Development Mechanism (CDM) was established, to encourage developing countries to implement GHG emission reduction projects, which can generate emission reduction credits that can be sold to developed countries. The purpose of such a flexible mechanism is to offer developed countries the option of buying credits for fulfilling their GHG emission reduction credits, instead of taking action at home, and for developing countries, it is expected that the CDM offers them extra international funding and low-emission reduction technologies, enabling these countries to contribute to global climate change mitigation, without compromising their pursuit for sustainable development.
The CDM proved to be a very effective mechanism -by January 2013, 6058 projects have been accepted as CDM projects by the UNFCCC secretariat and about 1.2 billion tonnes CO 2 -equivalent (tCO 2 e) of Certified Emission Reductions have been issued for these projects. Overall it is estimated that the CDM has successfully mobilized over 400 billion US dollars worth of investment, mainly from the private sector, in GHG emission reduction in developing countries (UNEP Risoe Centre, 2013). As most CDM projects can choose between a crediting period of 10 years fixed term or 7 years renewable twice, and many of these mitigation projects, be it energy generation from renewable sources, capturing methane for flaring or energy use, have a longer use life than their CDM crediting period, they are expected to generate several billons tCO 2 e of emission reductions. One remarkable phenomenon is that the majority of the CDM projects are concentrated in a few big developing countries, notably China, India, Brazil, South Korea, and Mexico, despite multiple international efforts to help more countries benefit from CDM. The reality is that the least developed countries and the small island countries have few projects, and those that do exist tend to be small in terms of GHG emission reduction.
Implementation of the Kyoto Protocol and the international negotiations for extending the Kyoto Protocol
Implementation of the Kyoto Protocol
Based on data submitted by countries to the UNFCCC website, Morel and Shishlov (2014) found that among the 36 Annex B countries that fully participated in the Kyoto Protocol, seven European countries and Japan failed to fulfill their emission reduction commitments for 2008-2012, the first commitment period of the Kyoto Protocol. Moreover, two other developed countries that eventually did not participate in the Kyoto Protocol, Canada and the United States, also emitted more than their mitigation targets. However, overall emissions from the participating countries were 24% lower than their emissions in the base year (which in most cases is 1990), surpassing the initial commitment of a 4% decrease. The main factors behind the overall success include large emission allowances from the Economies in Transition, which other developed countries could buy at cheap prices in order to meet their commitments, and the international financial crisis that reduced countries' GHG emissions.
Although it was the largest GHG emitter when the Kyoto Protocol was reached, the United States of America never ratified the Kyoto Protocol and therefore does not participate in the negotiations under the Kyoto Protocol. Given the size of the US economy and its GHG emissions, staying outside of the Kyoto Protocol significantly undermines its completeness and effectiveness.
Canada ratified the Kyoto Protocol in 2002 and its commitment under the Kyoto Protocol was to reduce its GHG emissions by 6% from the 1990 level during the first Kyoto Protocol Commitment Period (2008) (2009) (2010) (2011) (2012) . However, it did not take effective measures to achieve its mitigation targets and as a result, Canada's GHG emissions increased by 24.1% between the base year (1990) and 2010 (IEA 2012a), making it highly unlikely that the country would fulfill its commitment under the Kyoto Protocol. During the UN-led global climate negotiation in December 2011 in Durban, South Africa, the Canadian Minister of Environment formally announced Canada's withdrawal from the Kyoto Protocol.
Moreover, due to the significant increases in emissions in developing countries, the world's total anthropogenic GHG emissions in 2010 were 49 gigatonne carbon dioxide equivalent (GtCO 2 eq) in 2010, up from the 38 GtCO 2 eq in 1990; and the average annual growth rate was 2.2% between 2000 and 2010, much higher than the 1. 3% between 1970 3% between and 2000 3% between (IPCC 2014 . The dramatic increases in energy consumption and GHG emissions of the BASIC Countries, especially China and India, made these countries the focus of attention in the studies, debate, and negotiations for effective reduction in global GHG emissions. In 1990, the base year of the Kyoto Protocol first commitment period targets, about 55% of the global GHG emissions came from OECD countries and Economies in Transition (Annex I countries). However, due to faster increases of GHG emissions from developing countries, by 2010, the 38 developed countries and economies in transition (including the US, which never ratified the Kyoto Protocol, and Canada, which ratified it but then withdrew from it) with mitigation targets under the Kyoto Protocol only contributed 39% of the global GHG emissions during the year. This is also one of the reasons quoted by developed countries when refusing to undertake any new commitment under the Kyoto Protocol (Wheeler and Ummel 2007 Table 9 , in 2010, 76% of the global GHG emissions were CO 2 emissions, while fossil fuel combustion and industrial process is the largest source of GHG emissions, contributing 65% of the total GHG emissions. Energy supply, industry, forestry, agriculture, transportation and residential and commercial buildings are the main sources of GHG emissions. One of the key issues in climate negotiations is whether to continue the Kyoto Protocol or not. The developing countries highlight the principle of "common but differentiated responsibilities" under the UNFCCC, and called for continuation of the Kyoto Protocol; while a few developed countries, like the US, Japan, Canada, and Russia are against the idea of continuing the Kyoto Protocol. Finally, at the UN climate negotiation in December 2012 in Doha, Qatar, it was agreed to enter a second commitment period of 2013 to 2020 for the Kyoto Protocol (UNFCCC 2012). An eight-year extension to the Kyoto Protocol from 2013-2020 was signed by the EU, Norway, Switzerland, Australia, Monaco and Liechtenstein.
Japan, Russia, New Zealand and Canada refused to commit to further quantitative mitigation targets under the second commitment period of the Kyoto Protocol. The mitigation effects of the existing commitments will thus be limited, as a few big developed countries, including the US, are not part of it.
The United Nations climate change negotiations have been following the rules of unanimous agreement, and the principle of one country, one vote. With 194 countries having ratified the UNFCCC and participating in the UN climate negotiations, plus the very divergent interests and development levels of these countries, it is extremely difficult to reach an agreement. Another thing the UNFCCC is lacks is an effective compliance mechanism. Countries voluntarily decide whether and when to ratify the UNFCCC and the Kyoto Protocol. The negotiations take place among the countries which have ratified the Kyoto Protocol and the UNFCCC.
The Kyoto Protocol did mention that if a country fails to meet its mitigation target in one commitment period, the country needs to make up the gap in the subsequent commitment period, plus a 25% penalty. However, Canada has already announced its refusal to undertake any commitment under a future Kyoto Protocol commitment period, which means the existing compliance mechanism will not affect it.
The negotiations under the UNFCCC, which covers all the Parties that decide to stay outside the Kyoto Protocol, started at the annual climate negotiations in 2007 in Bali, Indonesia, with the Bali Roadmap. Then in 2009, the Copenhagen Accord was reached, and most developed countries and over 40 developing countries signed up to voluntary pledges for domestic GHG mitigation targets and measures. In return, developed countries collectively promised to provide 30 billion US dollars of kick-off funding for the three-year period from 2010-2012 and the additional sources of funding from developed countries, including both public sources and private sources, to support mitigation and adaptation actions in developing countries will be increased to 100 billion dollars per year by 2020. But there is still no clear plan about how the funding will be raised.
During the post-2012 negotiations, the United States has made clear that it will not undertake any GHG mitigations unless the big developing countries do so. The EU also declared in 2007 that it would commit to reduce its emissions to 20% below the 1990 level by 2020, and if other major parties do the same, the EU is ready to make a deeper cut of 30% below the 1990 level by 2020. Their main arguments include: 1) over half of the global GHG emissions now come from developing countries and developing countries are also the main source of further GHG emissions increases. Without the active participation of big developing countries, it is impossible to achieve the 2°C global climate targets no matter how much developed countries do; 2) it is cheaper to achieve emission reduction in developing countries, due to the use of less efficient technologies, and large amount of new investment; 3) international competition: if only developed countries are required to reduce their emissions, the incremental costs of emission reduction will make some production capacity move to developing countries and developed countries with stricter mitigation targets will find their enterprises and products less competitive on the international market.
The rise of major developing countries from the context of sustainable development
The UNFCCC is one of the conventions reached at the 1992 United Nations Conference on Environment and Development (UNCED), also known as the Earth Summit. The 1992 Earth Summit also agreed on the guiding principles of the global pursuit of sustainable development, including climate change mitigation and adaptation. In addition to the environment, the principles also emphasize the social and economic aspects of sustainable development:
• That human beings are at the centre of concerns for sustainable development. They are entitled to a healthy and productive life in harmony with nature;
• That eradicating poverty and reducing disparities in worldwide standards of living are "indispensable" for sustainable development.
Since the industrial revolution, humankind has made dramatic progress in technology and wealth creation. However, most of the wealth has been concentrated in the developed world -which only has around 20% of the world population. Meanwhile, dire poverty still exists in many parts of the developing world and billions of people in the developing world still suffer from hunger and malnutrition, and the lack of schools, clean water, access to electricity, and basic sanitary facilities. Elimination of extreme poverty and improving human dignity, equality and equity at the global level is still a big challenge facing the world. Helping poor countries develop their economies and protecting human rights, especially rights for survival and a decent life, is a common commitment shared by the global society.
In a United Nations resolution in October 1970, it was agreed that developed countries should donate at least 0.7% of their annual Gross National Income as official aid to developing countries. In 2012, the net disbursement of official development aid from rich countries to developing countries was 127 billion dollars, 4 per cent lower than the peak in 2010. This is only 0.29 per cent of rich countries' Gross National Income, well below half of the UN target of 0.7 per cent (World Bank 2014).
At the Millennium Summit in September 2000 the largest gathering of world leaders in history adopted the UN Millennium Declaration, committing their nations to a new global partnership to reduce extreme poverty and setting out a series of time-bound targets, with a deadline of 2015. These have become known as the Millennium Development Goals (MDGs) and the eight MDGs are:
• Goal 1: Eradicate Extreme Hunger and Poverty
• Goal 2: Achieve Universal Primary Education BASIC countries are home to over 40% of the world population, or around half of the population in the developing world. Their rapid development has made significant contributions to the realization of the Millennium Development Goals. As mentioned above, among the BASIC countries, China and India have experienced much faster economic growth in the last two decades. This also results in significant decrease in extreme poverty in these two most populous countries on earth (See Table  10 ). In 1990, 60% of China's population lived below the international poverty line set by the World Bank, 1.25 US$ per person per day; by 2008, the proportion had shrunk to 13% and China achieved the MDG for poverty reduction ahead of schedule. India has also managed to lift hundreds of millions of people out of extreme poverty in the last two decades. Source: United Nations, The Millennium Development Goals Report 2012
The elimination of extreme poverty and hunger is the foundation of achieving several other MDGs, including MDG2: Achieving universal primary education, MDG3: promoting gender equality and empowering women, MDG 4: reducing child mortality rates, MDG 5: improving maternal health, and MDG 6: combating HIV/AIDS, malaria, and other diseases.
One indicator of the development benefits of the rise of BASIC countries and other developing countries is their electrification rate. Access to modern energy is an important measure for the eradication of extreme poverty. The correlation between access to cleaner energy and poverty reduction is corroborated by a number of recent World Bank studies: when the poor gain access to stable electricity supplies or cleaner fuels that can support job creation, trade, and value-adding activities within the family, they are able to accumulate the small levels of "surplus" or savings that facilitate access to education and health services, improved nutrition, or improved housing conditions that in turn enable them to gradually escape their poverty (UNDP 2006) . The BASIC countries and some other developing countries have successfully expanded electricity supply to a large share of their population in the last two decades. Despite progress in the past year, nearly 1.3 billion people remain without access to electricity and 2.6 billion do not have access to clean-fuel cooking facilities. Ten countries -four in developing Asia and six in sub-Saharan Africa -account for two-thirds of those people without electricity and just three countries -India, China and Bangladesh -account for more than half of those without clean cooking facilities (IEA 2012b).
Increases in income also make more resources and capacity available for environmental protection. For example, since 2000, deforestation in Africa has decreased while in Asia, large scale afforestation efforts have led to increases in forest area in Asia (see Table 11 ). The rise of the BASIC countries also has impacts on the distribution of Official Development Aid (ODAs). With the increases in their per capita income level, these countries are receiving less and less international development aid, making a bigger share of the international ODA available for other developing countries. Moreover, they are increasing their development assistance to other developing countries. For example, China's contribution to the World Bank, the United Nations, the International Monetary Fund, and the Asian Development Bank has increased in the last decades and China has started to give ODAs and implement development assistance projects for African countries.
As indicated in Table 12 , a major phenomenon in the world economy is the significant shifting in economic power distribution during the two decades from 1990 to 2010. The share of GDP by Annex I countries decreased from 70% of the world GDP in 1990 to 54% in 2010, meanwhile the economic share of non-Annex I countries increased from 30% to 46%. As a whole, the economic gap between developing countries and developed countries has narrowed and developing countries' weight in the world economy has expanded. At the same time, from 1990 to 2010, the world population increased from 5.27 billion to 6.83 billion, representing a growth of 29.6%. In 1990, non-OECD countries were home to 79.8% of the world population. Due to their faster population growth, this share has expanded to 81.9%. This indicates that on a per capita basis, the big development level divide still exists between developed countries and developing countries.
The catching-up of developing countries and the implications a global climate governance system
The rapid development of developing countries is accompanied by urbanisation, economic structure change, the rapid expansion of housing and infrastructure, as well as mass consumption. The process is material and energy intensive.
Climate change mitigation is a typical global public good, because each country's emissions of GHGs contribute cumulatively to the increase of the overall concentration, and each country's abatements entail costs to itself, while the benefits are shared by all countries -there is no way to exclude any other country from enjoying the benefit of climate change mitigation. From an economics perspective, carbon dioxide emissions are a kind of environmental externality -a negative byproduct from the provision and consumption of energy services.
From the perspective of international ethics, GHG emissions have mainly come from fossil fuel combustion since the industrial revolution, and developed countries have much higher per capita historic emissions and current per capita emissions. Therefore, they should take the lead in reducing their per capita emissions to the global average per capita level, and compensating extremely vulnerable countries and people for the climate change-related losses they suffer and helping them adapt to climate change.
Developing countries, with their people having equal rights to a better standard of life, should be entitled to develop their economies. Meanwhile, they should, within their capability, improve the energy efficiency of their economy and reduce their energy and resource consumption, as well as GHG emissions. The existing international climate governance structure lacks an effective enforcement and compliance system. The high stakes of climate change makes it necessary to rectify this in order to promote climate change mitigation.
The energy and material needs of the catching-up of developing countries
The catching-up of developing countries to developed countries involves comprehensive transition: from a traditional agriculture-based rural economy to a modern industry and service-based urban economy. The process brings about improvement in living standards and lifestyle changes to large numbers of people. It is also a material and energy intensive process, due to increased demand for additional housing, public transport, education, jobs, health and other public facilities, and infrastructure networks within and between cities.
Urbanisation
One phenomenon accompanying the world's demographic change is urbanisation -an increasing share of the world population is living in cities. From 1990 to 2010, the world urbanisation rate increased by eight per cent (United Nations 2014). Although urbanisation happens in countries of all income levels, the fastest urbanisation took place in the middle-income countries (see Table 13 ).
Among the BASIC countries, China and Brazil have experienced great change in the share of their populations living in urban areas when compared to middle income countries, on average. According to World Urbanization Prospects -The 2014 Revision published by the United Nations (2014), 54 per cent of the world population resided in urban areas in 2011, and by 2050, it is expected that 62 per cent of the world population will be urban. Due to the high proportion of rural residents in their current population and high population growth, China and India are projected to have 700 million more urban residents by 2050, accounting for 28 per cent of the 2.5 billion global urban population growth. Nine other countries are projected to contribute 26 per cent of the urban increment: Nigeria and the Democratic Republic of the Congo in Africa; Bangladesh, Indonesia, Pakistan and the Philippines in Asia; Brazil and Mexico in Latin America, and the United States of America. Among them, those in Africa and Asia will experience high rates of urban population growth, usually surpassing 2 per cent or even 3 per cent per year.
Economic structure exchange
Another phenomenon that accompanies the catch-up phase of rapid development is change in economic structure, both in terms of GDP composition and employment in different sectors. In the least developed countries, the agriculture sector is typically the most important in GDP generation and employment. During the rapid development stage, with the improvement in labor productivity and the limited availability of arable land, a large proportion of the population move out of the agriculture sector and join the industrial and service sectors, which have higher productivity and offer high salaries. This shift means large investment in the industrial and service sector, with corresponding increases in energy and material demand.
Living standard change and mass consumption
The movement of people from rural to urban areas can result in greater production of goods and services, but it can also create congestion, pollution, and a greater demand for housing, clean water, sanitation facilities, recreation areas, public transport, health care and education.
The ownership of cars and electrical appliances are more or less saturated in the developed world. The population growth is limited and housing demand increase is limited in turn. However, in the developing world, especially with household income growth, first the ownership of electrical appliances, like TV sets, refrigerators and washing machines increases, followed by the ownership of vehicles and housing. Table 14 shows the rapid increases in ownership of motorcycles, washing machines, refrigerators, colour TV sets, air conditioners, water heaters, computers, microwave ovens, as well as mobile phones and automobiles, among every 100 urban households in China. Both the production and use of these consumer goods demands enormous energy and leads to increases in the country's overall energy demand. In fact, the catch-up is also hard to achieve. In its 2010 Human Resource Report (UNDP 2010), the UNDP studied different countries' experiences with narrowing the gap with developed countries and concluded that among the 108 countries with incomes below $7,000 per capita in 1970, only 4 moved up to the World Bank's high-income classification in 2010. Three of them are small island economies (Antigua and Barbuda, Equatorial Guinea and Malta), one with abundant oil. The fourth, South Korea, remains an important exception. Estonia and Slovakia, two of the eastern European countries that were re-established in 1990, have both achieved economic growth that moved them up onto the list of high-income countries.
International justice in climate change mitigation and adaptation
In the debate about creating a fair international climate governance system, different people argue for justice from different perspectives and using different parameters. As indicated in the IPCC Fourth Assessment Report and numerous new studies, climate change is already happening at higher frequency and severity, and the loss and damage due to climate change has been increasing. Unless, effective climate change mitigation measures are taken in time, the target of keeping global temperature rise within 2°C above the pre-industrial level is very likely to be missed. The results will be high global average temperature rises, melting of glaciers and permafrost, changes and greater variation in precipitation and climate patterns, inundation of large coastal and low-lying areas, human health and property losses, as well as extinction of large numbers of animal and plant species.
Although all countries are both emitters of GHGs and victims of climate change, their contribution to the problem and their vulnerability to climate change and the impacts they will suffer from climate change are determined by different factors. The least developed countries and small island countries, as well as poor social groups, who generally use less fossil energy and generate less GHG emissions on a per capita basis, are often the groups that are most vulnerable to climate change due to their greater livelihood reliance on natural resources and the climate system, as well as their lack of access to financial and technical resources to shield from the climate change events.
The Five Principles agreed by the 194 countries that have ratified the UNFCCC (discussed earlier) should therefore be more strictly followed in the international burden sharing of climate change mitigation.
Countries' responsibilities for climate change
As climate change is the result of GHG emissions, countries with high GHG emissions should take the lead in GHG emissions reduction. According to the Universal Declaration of Human Rights, all humans are equal before law and regulations, therefore each person should have the right to the same amount of the remaining GHG emission space. Countries with higher per capita emissions than their entitlement to the GHG emission quota for achieving the 2°C target should therefore be the first to take action to reduce their GHG emissions and give financial and technical support to extremely vulnerable countries with low emissions for using their emissions quota and reducing their future emissions. Due to the lack of latest country data about per capita GHG emissions, the per capita CO 2 emissions from fossil fuel combustion, which is also the most important source of GHG emissions in most countries, can illustrate the great differences in per capita GHG emissions (see Table 15 ). Even though the past GHG emissions from developed countries are not included in the calculation, most Annex I countries have much higher current per capita annual emissions than the developing countries. Therefore, these developed countries should take the lead in reducing their GHG emissions. One major reason behind the existing international climate regime is that developed countries with high per capita GHG emissions fail to accept their GHG mitigation responsibilities, instead they are trying to request that developing countries undertake ambitious emission reductions.
Under the principles of the UNFCCC, the developing countries should focus on sustainable development and take actions to reduce their GHG emissions and adapt to climate change under the framework of sustainable development. Their emissions should be allowed to increase to the extent that they could develop their economy and catch-up with developed countries.
Damage compensation
Stopping damaging behaviours immediately and compensating the victims for the damage caused is a common principle in the civil law of most countries, and is also one of the principles of global cooperation on environment and development issues in the Rio Declaration on Environment and Development: Principle 13, Compensation for Victims of Pollution and other Environmental Damage.
The excessive GHG emissions from developed countries cause damage to poor and small island countries. Therefore the developed countries should give financial and technical support to help the highly vulnerable countries adapt to climate change and compensate them for the losses these countries suffer due to climate-change impacts.
Payment capability
When sharing domestic public costs, the most widely used principle for cost sharing is payment capability, in other words, the rich members of a society should contribute more for the common good. This approach is also followed in the UNFCCC principle, in requesting the Annex II countries (OECD members) to provide financing and technical support for the mitigation and adaptation actions in developing countries. This is also compatible with the "polluter-pay" principle. Furthermore, it is also in line with the fact that developed countries have accumulated large amounts of wealth and technology from their early industrialisation and the GHG emissions of their previous generations.
Current commitments by major Annex I countries and non-Annex I countries for 2020
The current international climate regime is based on voluntary participation -each country decides whether it wants to participate or not, and the international agreement is applicable only to those countries which have ratified the international climate treaty.
Such an approach is more suitable for local environment issues, in which each country is the primary beneficiary of its environmental protection investment and efforts. Climate change mitigation is a pure public good -the costs are local while the benefits are international. The voluntary participation rule makes it easy for free-riding: countries avoid taking action and sharing their due burden but are still able to share the benefits of climate mitigation by other countries.
The current commitment by developed countries is insufficient
The existing emission reduction targets of the Annex I countries for 2020 lacks of ambition. Most of them are conditional on the actions by other developed countries or major developing countries, including the establishment of a new treaty; the economies in transition, which have an emissions allowance surplus that can be sold to other countries, also request continuous special treatment and flexible mechanisms (see Table 16 ). -15% to -25 % relative to its 1990 emissions and the range of its emission reductions depend on two conditions:
• Appropriate accounting of the potential of Russia's forestry in the context of its contribution to meeting the obligations of the anthropogenic emissions reduction;
• All major emitters undertaking legally binding obligations to reduce anthropogenic GHG emissions. Ukraine Base year: 1990 -20% conditional to:
• having the agreed position of the developed countries on quantified emissions reduction targets of the Annex I countries;
• keeping the status of Ukraine as a country with an economy in transition and relevant preferences arising from such status;
• keeping the existing flexible mechanisms of the Kyoto Protocol;
• keeping 1990 as the single base year for calculating Parties' commitments.
USA
Target based on the assumption that other developed countries and more At COP 18 in Doha convened in December 2012, it was agreed that the international community should reach a new international climate treaty by 2015. It is still too early to say whether this could be achieved or not. The US Senate did not pass the Climate Change Bill, which means the US, the biggest economy in the world and the largest GHG emitter in the world, may not be able to fulfill its 2020 mitigation targets, which could conveniently give Canada an excuse for postponing mitigation action, and other Annex I countries an excuse to go for their lower mitigation targets for 2020. This kind of mutual conditionality is clear evidence of the ineffectiveness of the voluntary approach, which gives every country the incentive to take a wait-and-see attitude, opt for unambitious targets, and postpone mitigation action.
At the same time, the developed countries requested developing countries to take National Appropriate Mitigation Actions to address climate change. Table 17 shows the pledges by six major developing countries. Enable a 34% deviation below the "Business as Usual"* emissions growth trajectory by 2020 and a 42% deviation below the "Business As Usual" emissions growth trajectory by 2024. Indonesia -26% by 2020 from "Business as Usual" Republic of Korea -30% by 2020 from "Business as Usual" Source: http:/unfccc.int *Business-as-usual (BAU) in 2020 refers to a country's estimated GHG emission level in 2020 without taking mitigation action against climate change. As it is not a fixed number and depends on multiple factors, different organisations may have different estimation about a country's BAU emission level for the specific year.
The UNFCCC also asked developed countries to provide financing and technical support to the adaptation actions in highly vulnerable countries but the existing funding is far from enough. The official funding support to mitigation actions is tiny compared to the huge amount of investment needed to realise the mitigation potential in developing countries. Little progress has been made in the transfer of climate change mitigation and adaptation technologies and know-how from developed countries to developing countries.
A fair and more effective global climate governance system amid the rise of big developing countries
The global population will continue to grow and the global economy will further expand for a long time. However, the resources and space of the planet Earth is limited. Countries need to improve the efficiency of their energy and resource use and pursue more sustainable development. Technology is the critical factor for improving the efficiency of energy and other resource use. Countries should cooperate in the research, development, and deployment of climate change mitigation and adaptation technologies, to more effectively protect the global climate system and reduce climate change loss and damage.
The 2007 IPCC report illustrated the different future emission levels in 2030 and 2010. For both years, one of the group of scenarios, the B1 storyline and scenario family, will be able to achieve the lowest GHG emissions. The B1 storyline is about a convergent world with the same global population, that peaks in mid-century and declines thereafter, but with rapid change in economic structures toward a service and information economy, with reductions in material intensity and the introduction of clean and resource efficient technologies. The emphasis is on global solutions to economic, social and environmental sustainability, including improved equity, but without additional climate initiatives (IPCC 2007) .
For effective climate mitigation and adaptation, the existing policies and practices should be studied and the effective components of the Kyoto Protocol, like the Clean Development Mechanism, which is very effective in mobilising private investment in climate change mitigation, should be strengthened and made an important component for the post-2020 climate regime.
The form of international cooperation depends on the needs and significance of the specific issue at hand. The world has built some other more effective and powerful institutions, like the World Bank and International Monetary Fund, to pool resources and solve international issues for the stable operation of the international economy. The scale of the climate change issue and the human wellbeing at stake ensures the necessity of more powerful arrangements to oversee the proper design and effective implementation of a new international climate treaty.
Conclusions
Climate change is one of the top environmental challenges facing the world and demands urgent action from all countries. However, one issue constantly raised by developed countries is that their action depends on similar climate change mitigation efforts from the major developing countries or emerging economies. In climate negotiations, the major developing countries often mentioned are the BASIC countries. The history and background of the BASIC countries indicates that they are not unique -there are a number of other developing countries, which are also undergoing rapid economic growth and GHG emission increases.
The tackling of climate change needs to be done under the overall picture of globally sustainable and equitable development. The rise of major developing countries narrows the gap between the developed and developing worlds, and makes enormous contributions to poverty reduction and the realisation of Millennium Development Goals, disseminating the development benefits to hundreds of millions of people. However, the catch-up of developing countries to developed countries is also an energy and resource intensive process, and is combined with large scale and rapid urbanisation, industrialisation, as well as increases in mass consumption. In the climate negotiation and future climate regime designing process, the development rights and needs of developing countries should be fully recognised and protected.
A fair, equitable, and effective international climate regime serves the interests of all countries. When sharing the burdens of climate change mitigation and adaptation, the per capita emission levels and per capita income level should be used as main criteria. Also developed countries should do more to effectively reduce their own GHG emissions, help highly vulnerable countries adapt to climate change and compensate them for the climate change damage and loss they suffer, as well as provide funding and technical support to help developing countries pursue development with low GHG emissions.
The existing commitments by Annex I countries are insufficient. A more effective climate regime needs to be designed to encourage substantial action in climate change mitigation and adaptation, and international cooperation in climate technology research, development, and deployment. To guarantee more effective implementation and compliance, a more powerful institution needs to be established.
